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DSSUR[LPDWHO\ ELOOLRQ (XURV SHU DQQXP LQVXUDQFH HVWLPDWHV ,Q 6ZHGHQ VXFK LQMXULHV DFFRXQW IRU
aRIDOO LQMXULHV OHDGLQJ WRGLVDELOLW\GXH WRYHKLFOHFUDVKHV.XOOJUHQHWDO7KHPDMRULW\RI
WKRVH H[SHULHQFLQJ LQLWLDO QHFN V\PSWRPV UHFRYHU ZLWKLQ D IHZ ZHHNV RU PRQWKV DIWHU WKH FUDVK 7KH
:KLSODVK&RPPLVVLRQ KRZHYHU ±RI LQGLYLGXDOV H[SHULHQFHGLIIHUHQW OHYHOV RI SHUPDQHQW
GLVDELOLWLHV1\JUHQHWDO.UDIIW7KH:KLSODVK&RPPLVVLRQ:KLSODVKLQMXULHVRFFXU
DWUHODWLYHO\ORZYHORFLW\FKDQJHVW\SLFDOO\NPK(LFKEHUJHUHWDO.XOOJUHQHWDODQG
LQ LPSDFWV IURP DOO GLUHFWLRQV 5HDU LPSDFWV KRZHYHU RFFXU PRVW IUHTXHQWO\ LQ DFFLGHQW VWDWLVWLFV
:DWDQDEHHWDO

,QMXU\ VWDWLVWLFV IURP WKH PLG V XQWLO WRGD\ )LJ  VKRZ WKDW IHPDOHV KDYH D KLJKHU ULVN RI
VXVWDLQLQJZKLSODVKLQMXULHVWKDQPDOHVUDQJLQJIURPWRWLPHVKLJKHU.LKOEHUJ2¶1HLOOHWDO
7KRPDVHWDO2WUHPVNLHWDO0DDJHWDO0RUULV	7KRPDV'ROLQLV




,WKDVEHHQVKRZQWKDWH[LVWLQJFRQFHSWV IRUZKLSODVKSURWHFWLRQVHDWV LQJHQHUDODUHPRUHHIIHFWLYH IRU
PDOHV WKDQ IHPDOHV .XOOJUHQ 	 .UDIIW  7KH ULVN UHGXFWLRQ FRQFHUQLQJ SHUPDQHQW PHGLFDO
LPSDLUPHQWZDVDSSUR[LPDWHO\IRU IHPDOHVDQGIRUPDOHV)LJ7KHVHUHVXOWV VXJJHVW WKDW
WKHGLIIHUHQFHLQGLIIHUHQWVHDWFRQFHSWVHIIHFWLYHQHVVFRXOGYDU\ZKHQRFFXSLHGE\PDOHVDQGIHPDOHV,W
LV LPSRUWDQW WR IXUWKHU YDOLGDWH WKHVHGLIIHUHQFHV DQG WR XQGHUVWDQG WKH UHDVRQEHKLQG WKHP LQRUGHU WR
DFKLHYHEHWWHUSURWHFWLRQIRUIHPDOHVLQSDUWLFXODUEXWDOVRIRUPDOHV




)HPDOHV DQG PDOHV KDYH GLIIHUHQW DQWKURSRPHWU\ DQG PDVV GLVWULEXWLRQ ZKLFK PD\ LQIOXHQFH WKH
LQWHUDFWLRQRIWKHXSSHUERG\ZLWKWKHVHDWEDFNDQGKHDGUHVWUDLQWDQGWKXVWKHLQMXU\ULVN)RUH[DPSOH
WKHGHIOHFWLRQRIWKHVHDWIUDPHEDFNUHVWSDGGLQJDQGVSULQJVPD\GHSHQGRQWKHPDVVDQGRUWKHFHQWUH
RI PDVV RI WKH XSSHU ERG\ ZLWK UHVSHFW WR WKH OHYHU DERXW WKH VHDWEDFN KLQJH 7KH GHIOHFWLRQ RI WKH
VWUXFWXUHVRI WKHEDFN UHVW DIIHFWV WKHSODVWLF GHIRUPDWLRQ HQHUJ\ DEVRUSWLRQ DQG WKHG\QDPLFKHDGWR
KHDG UHVWUDLQW GLVWDQFH DV ZHOO DV WKH UHERXQG RI WKH WRUVR 6YHQVVRQ HW DO  &URIW  9LDQR
7KHPRWLRQRIWKHKHDGUHODWLYHWRWKHKHDGUHVWUDLQWPD\EHDIIHFWHGE\VHDWHGKHLJKWLQUHODWLRQWR
WKH KHDG UHVWUDLQW JHRPHWU\ ,W KDV EHHQ UHSRUWHG WKDW IHPDOHV KDYH D VRPHZKDW GLIIHUHQW G\QDPLF
UHVSRQVH LQ UHDU YROXQWHHU WHVWV VXFK DV D JUHDWHU KHDG [DFFHOHUDWLRQ D JUHDWHU RU VLPLODU 7 [
DFFHOHUDWLRQ D ORZHU RU VLPLODU 1HFN ,QMXU\ &ULWHULRQ 1,& YDOXH DQG D PRUH SURQRXQFHG UHERXQG
















WKH H[LVWLQJ ORZ YHORFLW\ UHDU LPSDFW PDOH GXPPLHV WKH %LR5,' DQG WKH 5,'' &RQVHTXHQWO\ WKH
FXUUHQW VHDWVDQGZKLSODVKSURWHFWLRQ V\VWHPVDUHSULPDULO\DGDSWHG WR WKHWKSHUFHQWLOHPDOHZLWKRXW
FRQVLGHUDWLRQIRUIHPDOHSURSHUWLHVGHVSLWHKLJKHUZKLSODVKLQMXU\ULVNLQIHPDOHV

,Q YLHZ RI WKH DERYH D (XURSHDQ UHVHDUFK HIIRUW ZDV LQLWLDWHG XQGHU WKH $'6($7 SURMHFW 7KH





DGGLWLRQDO IDFWRUV RQ ZKLSODVK LQMXU\ ULVN ZLOO EH HVWDEOLVKHG 7KH SURMHFW DLPV DW HVWDEOLVKLQJ WKH
SURSHUWLHVRIDQDYHUDJHIHPDOHDQGWRLPSOHPHQWWKRVHLQWRDILQLWHHOHPHQWPRGHOLQRUGHUWRSURYLGHDQ










,Q:35HDOZRUOGGDWD D OLWHUDWXUH UHYLHZRQPDOHDQG IHPDOH:$'ULVNDQG LQMXU\ FULWHULDZDV
SHUIRUPHG,QDGGLWLRQWKHEHQHILWRI:$'SURWHFWLRQGXHWRLPSURYHGFDUVHDWVIRUGLIIHUHQWVHDWDQGFDU
GHVLJQVZLOOEHDVVHVVHGEDVHGRQDFFLGHQWGDWD
,Q:3%LRORJLFDO WHVWV YROXQWHHU DQG3RVW0RUWHP+XPDQ6XEMHFW 30+6 WHVWV RQ IHPDOHV DQG







,Q:3,QMXU\FULWHULDWKUHVKROGV WKHUHOHYDQFHRIFXUUHQWO\XVHGQHFN LQMXU\FULWHULD WRSUHGLFW WKH
LQMXU\ ULVN LQ IHPDOHVZLOO EH DQDO\]HG3URSRVDOVRQKRZ WR DFFRXQW IRU WKH IHPDOH LQMXU\ ULVN LQ VHDW
WHVWLQJ ZLOO EH HVWDEOLVKHG 6OHG WHVWV DQG FRPSXWHU VLPXODWLRQV ZLOO EH SHUIRUPHG WR H[SORUH WKH
DSSOLFDELOLW\RIVXFKUHFRPPHQGDWLRQV
,Q:36HDW HYDOXDWLRQJXLGHOLQHVVHDW HYDOXDWLRQJXLGHOLQHVZLOO EH IRUPXODWHG DQG LQFOXGHG LQ D
QXPHULFDO LOOXVWUDWRUZLWKYDULDEOHSDUDPHWHUV)XUWKHUPRUHDQLOOXVWUDWRUZLOOEHGHYHORSHGZKLFKZLOO
DOORZ VLPSOH LQWHUDFWLYH GHPRQVWUDWLRQ RI ZKLSODVK LQMXU\ PHFKDQLVPV WKH LQIOXHQFH RI GLIIHUHQW VHDW
SDUDPHWHUVDQGJHQGHURQZKLSODVKLQMXULHVDVZHOODVWLSVDQGKLQWVIRUWKHRFFXSDQW5HFRPPHQGDWLRQV
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7KH UHVXOWV VKRZHG WKDW WKH DYHUDJH ZHLJKW DQG KHLJKW IRU IHPDOHV UHSRUWLQJ:$' FRUUHVSRQG WR WKH
DYHUDJH VL]HG IHPDOH DPRQJ WKH (XURSHDQ FRXQWULHV WKDW LV DSSUR[LPDWHO\  FP DQG  NJ 7KLV
PHDQV WKDW ZHLJKW DQG KHLJKW FORVH WR WKH WK SHUFHQWLOH IHPDOH LV DSSURSULDWH IRU D GXPP\ PRGHO
UHSUHVHQWLQJ IHPDOHV DW ULVN RI :$' 7KH UHYLHZ RQ LQMXU\ FULWHULD VKRZV WKDW WKHUH DUH QR JHQGHU
VSHFLILF LQMXU\ FULWHULD 1R PHWKRGV DUH YDOLGDWHG WR DGHTXDWHO\ VFDOH SURSRVHG WKUHVKROG YDOXHV RI
SRVWXODWHGLQMXU\FULWHULD






GHYHORS$ VRXUFHZDV WKH$*8=XULFKGDWDEDVHZKLFK NHHSV WHFKQLFDO DQGPHGLFDO UHFRUGVRI:$'
VXIIHUHUV  GDWD VHWV RI IHPDOHV ZHUH DQDO\VHG 7KH GDWD FRQWDLQHG EDVLF PHDVXUHPHQWV VXFK DV
ZKROHERG\KHLJKWDQGZHLJKW0RUH VSHFLILFPHDVXUHPHQWV VXFKDV VHDWHGKHLJKWRU WKHGLPHQVLRQRI
LQGLYLGXDOERG\SDUWVZHUHQRWDYDLODEOH,WZDVIRXQGWKDWWKHPHGLDQKHLJKWDQGZHLJKWRIWKHDQDO\]HG
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8QLWHG.LQJGRPIL   



















 WKH DYHUDJHZHLJKW DQGKHLJKW RI DQ DYHUDJHRFFXSDQWZDV IRXQG WREH VLPLODU WR WKDW IRXQGE\
6FKQHLGHUHWDO,QRUGHUWRHYDOXDWHLIWKDWGDWDZRXOGEHEHQHILFLDOZKHQGHWHUPLQLQJWKHVL]HIRU






















FRPSDUHG WR 6FKQHLGHU HW DO  ± \HDUV WKH ODWWHU VRXUFH ZDV XVHG IRU H[WUDFWLQJ WKH
DQWKURSRPHWULF GDWD ,Q DGGLWLRQ DQWKURSRPHWULF GDWD WDNHQ IURP WKH HUJRQRPLF SURJUDPPHV*(%2'
DQG5$06,6ZDVXVHGWRYDOLGDWHWKHFROOHFWHGGDWD3URGXFWVSHFLILFDWLRQIURP+XPDQHWLFVVXFFHHGLQJ
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6FKQHLGHUHW DO GHVFULEHG LQGHWDLOKRZ WKHDQWKURSRPHWU\ZDVGHILQHG IRU WKHWKSHUFHQWLOH
IHPDOHDVZHOODVWKHWKDQGWKSHUFHQWLOHPDOHFUDVKWHVWGXPPLHV7KHVDPHPHWKRGZDVXVHGZKHQ
DSSURSULDWHLQRUGHUWRHVWDEOLVKWKHDQWKURSRPHWU\RI(YD5,'7KHVWDWXUHZHLJKWDQGVHDWHGKHLJKWRI
(YD5,' ZHUH EDVHG RQ 6FKQHLGHU HW DO  VLQFH WKLV GDWDVHW GHILQHG WKH VL]HV RI WKH H[LVWLQJ
GXPPLHV

7DEOH VXPPDUL]HV WKH GLPHQVLRQV RI WKH(YD5,'PRGHO LQ FRPSDULVRQ WR WKH H[LVWLQJ%LR5,' ,,
PRGHOKDUGZDUH7KHVWDWXUH WRWDOZHLJKWDQGVHDWHGKHLJKWZHUHGHULYHGIURP6FKQHLGHUHWDO
7KHDVVHPEO\ZHLJKWVIRUWKHIHPDOHVDUHEDVHGRQGDWDUHSRUWHGE\<RXQJHWDO7KHPDOHVWDWXUH









7RWDOVWDWXUH>FP@   
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+HDG [    
7RUVRLQFOQHFNVSLQH [    
3HOYLVLQFOIODSV [    
$UPXSSHU [    
$UPORZHULQFOKDQG [    
/HJXSSHUH[FOIODSV [    
/HJORZHULQFOIRRW [    


















SRVVLEOH RQ HDFK VLGH RI WKH KHDG7ZR OLQHDU DFFHOHURPHWHUV LQ [ DQG ] GLUHFWLRQ ZHUH SODFHG RQ D
KROGHUDWWDFKHGWRWKHVNLQDWIRXUSRLQWVQHDUWKHVSLQDOSURFHVVRI77KHXSSHUERG\ZDVHTXLSSHGZLWK
DKDUQHVVZLWKWULD[LDODFFHOHURPHWHUVPRXQWHGRQWKHFKHVW/LQHDUDFFHOHURPHWHUVZHUHSODFHGRQWKH





















7R DFTXLUH LQSXW GDWD IRU IXUWKHU LPSURYHPHQWV RI WKH(YD5,'PDWKHPDWLFDOPRGHO DGGLWLRQDO UHDU
LPSDFWVOHGWHVWVZHUHSHUIRUPHGLQ1RYHPEHUFRPSULVLQJHLJKWIHPDOHYROXQWHHUVDWDFKDQJHRI
YHORFLW\RINPK7KHWHVWVHWXSZDVHVVHQWLDOO\WKHVDPHDVWKHSUHYLRXVYROXQWHHUWHVWVHULHV&DUOVVRQ
HW DO  H[FHSW IRU PLQRU FKDQJHV WR WKH VHDW EDVH GHVLJQ DQG KHDG UHVW PDGH WR VLPSOLI\ WKH
PDWKHPDWLFDOPRGHOLQJRIWKHVHDW7KHKHDGWRKHDGUHVWUDLQWGLVWDQFHZDVLQFUHDVHGWRaFPWRGHOD\
KHDGUHVWUDLQWFRQWDFWDQGLPSURYHWKHSRVVLELOLW\RIVWXG\LQJWKHUHWUDFWLRQSKDVH'XHWRWKHLQFUHDVHG
KHDGWRKHDG UHVWUDLQW GLVWDQFH WKH DYHUDJH DFFHOHUDWLRQZDV UHGXFHG WRaJ WR HQVXUH WKH VDIHW\RI WKH











VHDW IUDPH 7KH KHDG UHVWUDLQW ZDV DGMXVWDEOH LQ KHLJKW 7KH VHDWEDFN KHDG UHVWUDLQW H[FOXGHG ZDV
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&RPSXWDWLRQDOPRGHOLQJ:3

7KH ILUVW YHUVLRQ RI D ILQLWH HOHPHQW GXPP\PRGHO RI DQ DYHUDJH IHPDOH FDOOHG(YD5,'9 KDV
EHHQGHYHORSHG LQ/6'\QD7RUHFRQVWUXFW WKH WHVWV IRUPRGHOYDOLGDWLRQDGHWDLOHGVOHGPRGHORI WKH
VHWXSZDVPDGH%DVHGRQ WKHGXPP\PRGHO VSHFLILFDWLRQV WKHPRGHOLQJEHJDQE\ VFDOLQJGRZQ WKH
H[LVWLQJ %LR5,' ,, GXPP\ PRGHO /RFDO UHPHVKLQJ ZDV UHTXLUHG WR FRPSHQVDWH IRU WLPH VWHS DQG
HOHPHQWGLVWRUWLRQHIIHFWVUHVXOWLQJIURPWKHVFDOLQJ7KHPRGHOZDVHYDOXDWHGXQGHUFDOLEUDWLRQORDGLQJ
FRQGLWLRQVZKLFKVKRZHGJRRGFRUUHODWLRQ)XUWKHUPRUHRYHUORDGFRQGLWLRQVZHUHDSSOLHG WRFKHFNRQ
WKHPRGHO UREXVWQHVV2QFH WKH ILUVW YHUVLRQ RI WKH (YD5,'ZDV DYDLODEOH GHWDLOHG HYDOXDWLRQ DJDLQVW
ELRPHFKDQLFDO UHTXLUHPHQWVZDVPDGH7KH ILUVW HYDOXDWLRQ VKRZHG WKDW WKHPRGHO UHVSRQVH FRUUHODWHV
UHDVRQDEO\ZHOOZLWK WKH WHVWGDWD IURP&DUOVVRQHWDO 7KHVHILQGLQJVDUHGHVFULEHG LQGHWDLO LQ
&KDQJ HW DO  DQG /LQGHU HW DO  +RZHYHU IRU ILQDO XVH LQ WKH SURMHFW IXUWKHU PRGHO










DQGPDVVZHUH LQLWLDOO\ VFDOHG WRREWDLQYDOXHV UHODWHG WR WKH WK SHUFHQWLOH IHPDOH1H[W EUHDGWK DQG
GHSWKGLPHQVLRQVZHUHHVWDEOLVKHGEDVHGRQWKHVFDOLQJPHWKRGRIHDFKERG\VHJPHQWLQGHWDLOGHVFULEHG
LQ&KDQJHWDO7KHPHWKRGZDVDSSOLHGWRDOOERG\SDUWV-RLQWSURSHUWLHVIRUWKH(YD5,'9
GXPP\PRGHOZHUH DGRSWHG IURP WKH%LR5,' ,, GXPP\PRGHO7KH FXUYDWXUHRI WKH QHFN VSLQH HWF
ZHUHWKHVDPHIRUERWKPRGHOV$VHDWPRGHOUHSUHVHQWLQJWKHWHVWVHWXSZDVFRQVWUXFWHGIRUWKHLQLWLDO
HYDOXDWLRQ RI WKH G\QDPLF UHVSRQVH RI WKH (YD5,' 9 PRGHO 7KH VHDW EDFN DQG KHDG UHVWUDLQW






WKH (YD5,' 9 PRGHO ZLWK D YROXQWHHU ZDV HQVXUHG E\ FDUHIXOO\ FKHFNLQJ HDFK SRVLWLRQ 7KH
VLPXODWLRQVZLWKWKH(YD5,'9ZHUHSHUIRUPHGDWNPK7KHUHVXOWVDUHVKRZQLQ)LJZKLFK
FRPSDUHV VLPXODWHG UHVXOWV XVLQJ WKH(YD5,'9PRGHOZLWK UHVSRQVH FRUULGRUV DQG9ROXQWHHU 
ZKRPRVWUHVHPEOHWKH(YD5,'GXPP\PRGHOLQWHUPVRIPDVVDQGLQLWLDOSRVLWLRQ)LJVKRZVWKH




















































(YD5,'GHYHORSHG LQ:3DUHEHLQJSHUIRUPHG WRDQDO\]HFKDQJHV LQQHFN ORDGLQJDQG WKHLU OLQN WR






RIIHU LQFUHDVHG LQMXU\ SURWHFWLRQ LQ WKH UHDOZRUOG GDWD ,Q SDUWLFXODU WKH VHDW UHVSRQVH WR GLIIHUHQW
DQWKURSRPHWULF YDOXHV VKRXOG EH HYDOXDWHG 7KH VHDW PRGHO ZLOO EH UXQ LQ FRPSXWDWLRQDO VLPXODWLRQV
FRPSULVLQJERWKIHPDOHDQGPDOHPRGHOVLQRUGHUWRLOOXVWUDWHDGYDQWDJHVDQGGLVDGYDQWDJHVRIGLIIHUHQW





QHZO\ GHYHORSHG (YD5,' PRGHO ZLOO EH PDGH 6HFRQGO\ VOHG WHVWV FRPSULVLQJ WKH %LR5,' GXPP\
VHDWHGLQGLIIHUHQWVHDWVZLOOEHSHUIRUPHG7KHWHVWHGVHDWVZLOOSURYLGHWKHEDVLVIRUYDOLGDWLQJDJHQHULF

















PDOHV WKDQ IHPDOHV .XOOJHQ DQG.UDIIW 6WXGLHVKDYH UHYHDOHGPDQ\GLIIHUHQFHVEHWZHHQPDOHV
DQGIHPDOHVZKLFKPD\LQIOXHQFHWKHGLIIHUHQFHLQLQMXU\ULVNIRUH[DPSOHGLIIHUHQFHVLQVHDWHGSRVWXUH






9 ZDV FUHDWHG E\ VFDOLQJ DQWKURSRPHWU\ JHRPHWU\ DQG PDVV SURSHUWLHV EDVHG RQ WKH %LR5,' ,,
GXPP\PRGHO7KHZHLJKWGLVWULEXWLRQRI(YD5,'LVVRPHZKDWGLIIHUHQWIURPWKH%LR5,'(YD5,'KDVD
VOLJKWO\ OLJKWHU WRUVR D KHDYLHU SHOYLV DQG VRPHZKDW KHDYLHU XSSHU OHJV +RZHYHU WKH MRLQW VWLIIQHVV




WRUVRVSLQH LQ H[WHQVLRQ LQ FRPSDULVRQ WR WKH VXEMHFWV )LJ 'XH WRKDYLQJ LQKHULWHG WKHGHVLJQ DQG
SURSHUWLHVRIWKH%LR5,',,GXPP\PRGHODGMXVWPHQWVLQMRLQWFKDUDFWHULVWLFVZHUHQRWPDGHLQWKH9
PRGHO&RQVHTXHQWO\WKH7URWDWLRQLVH[SHFWHGWREHFRQVLGHUDEO\OHVVFRPSDUHGWRWKHUHVSRQVHRIWKH
UHDO VXEMHFWV GXULQJ WKH H[WHQVLRQPRWLRQ7KH URWDWLRQRI WKHKHDG UHODWLYH WR7 VXJJHVWV WKDW IXUWKHU
LPSURYHPHQW RQ7 RU VSLQH IOH[LELOLW\ LV LPSRUWDQW WR FRUUHFW WKHQHFNPRWLRQ7KHQH[W VWHS LQ WKH
(YD5,' PRGHO GHYHORSPHQW SURFHVV LV WXQLQJ WKH VSLQH VWLIIQHVV +RZHYHU LW LV SRVVLEOH WKDW WKH
FRQVWUXFWLRQ RI WKH %LR5,' ,, PRGHO GRHV QRW FRQWDLQ WKH FRPSRQHQWV QHHGHG WR PLPLF WKH G\QDPLF
UHVSRQVHRIERWKPDOHVDQGIHPDOHV,QVXFKFDVHQHZGHVLJQIHDWXUHVZLOOEHWDNHQLQWRFRQVLGHUDWLRQ

,WZDV QRWHG WKDW WKHKHDG UHVWUDLQWZDV UHODWLYHO\ FORVH WR WKHKHDG LQ YROXQWHHU WHVWV SHUIRUPHGE\
&DUOVVRQ HW DO ZKLFK LQGLFDWH WKDW WKH KHDG UHVSRQVH LV ODUJHO\ JRYHUQHG E\ WKH KHDG UHVWUDLQW





IHPDOH YROXQWHHUV $GGLWLRQDO WHVW UHVXOWV IURP IHPDOH YROXQWHHUV ZKLFK FRXOG EH UHSURGXFHG DV ILQLWH




DYHUDJH IHPDOH SHUIRUPHG G\QDPLF YROXQWHHU WHVWV FRPSULVLQJ IHPDOHV DQG PDOHV GHYHORSHG D ILQLWH
HOHPHQWPRGHO RI DQ DYHUDJH IHPDOH GXPP\ DQG SHUIRUPHG FDU VHDW WHVWVZLWK D GXPP\ WKH VL]H DQG
ZHLJKWRIDQDYHUDJHIHPDOH

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$FRPSXWDWLRQDOGXPP\PRGHOFDOOHG(YD5,'(YDIHPDOH5,'±5HDU,PSDFW'XPP\RIDWK
SHUFHQWLOHIHPDOHWREHXVHGLQUHDULPSDFWWHVWVZDVGHYHORSHGEDVHGRQDQWKURSRPHWU\GDWDIRXQGLQWKH
OLWHUDWXUH *HRPHWU\ DQG PDVV GDWD ZDV WDNHQ IURP VRXUFHV VHUYLQJ DV EDVLV IRU WKH DQWKURSRPHWU\ RI
SUHYLRXV FUDVK GXPPLHV 7KH PRGHO ZDV REWDLQHG E\ VFDOLQJ DQWKURSRPHWU\ JHRPHWU\ DQG PDVV




7RHYDOXDWHKRZFORVH WKHGXPP\PRGHOV UHVSRQVHZDV WR WKDWRIDKXPDQ WKH(YD5,'9ZDV
FRPSDUHGWRWKHFRUULGRUVDQGUHVSRQVHFXUYHVJDLQHGLQYROXQWHHUWHVWVFRPSULVLQJIHPDOHV)XUWKHUZRUN
RQWKHMRLQWVWLIIQHVVSURSHUWLHVZDVIRXQGWREHQHHGHGIRUWKHPRGHOWRDFKLHYHDUHVSRQVHIXOO\ZLWKLQ
WKH FRUULGRUV LQ WKH YROXQWHHU WHVWV )XUWKHUPRUH DGGLWLRQDO YROXQWHHU GDWD ZLWK D JUHDWHU LQLWLDO JDS





































































































1922   Astrid Linder et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  1907 – 1922 
:HOFKHU-%6]DER7-5HODWLRQVKLSV%HWZHHQ6HDW3URSHUWLHVDQG+XPDQ6XEMHFW.LQHPDWLFVLQ5HDU,PSDFW7HVWV$FFLG
$QDO3UHY9RO1RSS±
:HOVK5/HQDUG-0DOHDQG)HPDOH&DU'ULYHUV±'LIIHUHQFHVLQ&ROOLVLRQDQG,QMXU\5LVNV3URFWK$$$07H[DV
86$SS±
<RXQJ-:&KDQGOHU5)6QRZ&&5RELQHWWH.0=HKQHU*)/RIEHUJ06$QWKURSRPHWULFDQG0DVV'LVWULEXWLRQ
&KDUDFWHULVWLFVRI$GXOW)HPDOH%RG\6HJPHQWV)HGHUDO$YLDWLRQ$GPLQLVWUDWLRQ&LYLO$HURPHGLFDO,QVWLWXWH
